TOAT IS CIAIMEP IS: 

op^lcaX eleAonfe, Inolvdxa^ a paeoeoss -foir forming a 
(^resist mask ©f blaxva Aliape upon a substral^e and fox 



5 ; atehing>Ha a^strate Mr W9e of tue resist mask so that 
bKe biased ehapo i€ transferred to the suJadUate/ 
charactexizad fcy a process for forming, beforo tha 
etching «\iiiean8 kffecclve to prevent a tapar shape, to 
be produced at ad edge of the biased shape ot the resist 
10 mash, Tjcoxa beln^ transferred to the substrate Tj 



optical element, 'auaoludlng a process for forming a 



od of manufacturing a dlf f ractlve 

resist mask Pf biased shape upon a substrate and for 
15 etching the subs tr^^V.i^ by use of the resist mask so that 
the blazed shape lA transferred to the substrate, 
Characterized by a process for forming, before the 
etching, mask of iLn-biazed shape at a position 
. corresponding to an edge of the blazed shape of the 
20 resist mask."^ 




3. A metho&i^f manufacturing a -Ff rAntive 
optical element, luclvfdlng a process for forming a 
resiAt mask of blazed skape upon a substrate and for 
25 etching the subs-bzato b^use of the resist mask so that 



the blazed shape Is taSansf erred to the substrate, 
characterized by a process for forming, before the 



©tohing^lja protrusion at a position corresponding to 
Ige of. tho bias d shape of the rAaist maslcrj 



SLtL o< 



A method Ot manufacturing a di^^ractlve 
^p^lcaA olomon-b jby transferring a ma sk patt ern to a 
werlcpiccb / oharaetex^lsed xa that a shape o£ a vertical 
portion Olf the dlf tractive optical eluiuexiL defined 
by use of a Wi-^st-. m aak and that a shape of a slant portion 
of the dlf^ractlve optloal element Is defined by a 
second mask\^nd in a processing region detemined by 
the first ma^lcr| 

5 * H method acvoxdlng to Claim 4 , wherein the 
shape of the v^tleal portxon of the diffractive 
optical element lis defined by transferring an edge 
portion of the f4.rst mash. 



6 . A methoc according to Claim 5 , wherein the 
processing region Is a region determined by 
transferring the ewe portion of the first mash. 



7 . A methods4^^^^^^^9 any one of Claims 4 
- 6, Wherein the flrstWask is made of rirsr and second 
materials, wbareln , after a processing region 
determined by the firsub matesrial la pzoGessed, the 
processing reqlon Is covered by the second material 
and, aubse^ently, the f\rAt material la removed and. 



- 46 . 

Willie losing tbac porrlon as a prooessing segxon, tiie 
pTOociBs\fig region da^omxndd by the Sxrs't matexxal is 
replacodM»7 'feHe aeoond material e«iisa invei?s±on of: 
processing region. 

8 • ^me^Hod aeeording -to Claim 7 , wherein each 
Ot 'the £1^6 1: and second ma -terials consls'bs o£ leaab 
one o£ metal A oxide and nitride. 



9 . A mei(hod according Claim 8 , wherein one 
o€ the first and MCond materials comprises a chromiiua 
oxide £llm, and other comprises an aluminum film. 



10. A meth^^according to Claim 8, wherein ono 
^£ ^ha £irst and seconH materials comprises a 
dual-layer film having a chromium oxide film and a 
Chromium film, and wherein the other material 
comprises an aluminuxw film. 



llT' Jl method aCdor'dlng to Claim 9 or 10 , wherein^ 
a silicon nitride is used in place of the mate^^aXs 
as aforesaid. 



12. A method acoordi^fiKxb any one Of Claims 7 

- 11, wherein the iM^tf^sion of pcooessing x-egion is 
based un anf^^'^^ etch -back method, lift-off method, 
r^ne method, and selective deposition method. 



lU 



13 , mdfclidd. aaoordln? 't any en« o£ Claims 4 

- 6, w]iere±ii fi-^s^ mask. i.a mAdes o£ £xrd^ and second 
materials, whkreln t2ie rirsc material cpmprises a 
Xigh'b blooklnA material and the second material 
consprlBea a neMtlve resist, wherein light is 
transmitted through the workplece made or a light 
transmitting material, from behind tbe-reo-F, thereby 
Lo ca.use reactlox\ ot the negative resist, wherein a 
processing region ^termlned by t:he rirst macarlal Is 
eevered by a negative resist and^ thereafter^ hard 
boxing Is carried out, and wherein the £lrst material 
Is removed to causei Inversion o£ prooessing region . 

14 • A method aocordlng to Claim 13 , whoreln the 
first material ot rl2^flrst mask comprises a metal 
film. 



15. A method according to claim 14 , wherein bhe 
20 metal film is one of a e|iromlum film and an aluminum 
film. 



Tf^mgE h od acGoydlgg t o any oiyhot^ 

gc''""eecond mask eompj&aree s a r egiot - . 



17 . IG^mdthod according to claim 16. wherein rhe 
ehape of tfiV second mask Is defined on the basis of 



conCCOift of exposure amount. 



18 \ AM^Hed aooording Claim 17 , wnerein -tlie 
shape Qr Alie second mask baood on ^Ke axposuM amoiint-. 
nnnteol i A dotormined by (i) forming the £i*afe maak 
hy use o£ a i^t:arlal being non- transparent with respect 
to exposure Yight and forming tHo second mask by use 
of a negativgVesist, axiU (ii) tilting incident rays 
of exposurc^Axbht when the esgposure light is incident 
rrom behind thb workpieoe being made of light 
transmittlnq material , where the purfaee thereof being 
coated with a resist is a front face. 



19. A metnod according to Claim 18, wherein a 
structtiire for preyentxng reflection is added to tht 
resist ourfaoe* 



20. A method according to Claim 19, wherein a 

I 

member having a strueture for the reflection 



prevention comprises a glass plate 



21. A method according tin Claim 18, wherein a 

\ 

transparent member of wedge shape is provided at the 

bottom face Of the workpiece , and wherein the exposure 

I 

light is incident on tshe workpiece through the wedge 



uhaped member. 



\ 



hi 



W 
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22 . 1 A m«tb<>d according to Claim 21 , wherein th* 
wedge «»lAAied member a» apical angl*=i « datermin d 

in aecordince wltH a r«lAtion a - DO dcg. - e whaire 
e ie a blaVee anglA. 



23. A method according fco Claim 4, wherein the 
shape of thel vertical portion of the dirfractive 
optical element ic defined by uae of the tirst maslt 
having wall-^i>^^ protrusion© formed with a d©»i f ed 
10 period, and wherein the shape of the slant poirtion of 
the diffraotive optical element 18 defined toy use of 
the second malk which comprises a reaiat pattern of 
desired shape Jjbeing provided bwUween the protrMions 
of the first mask. 



lb 
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/ 



3 



\ 



24 . A method according to Claim 23 , whoxein the 

I 

protrusions of the f irsst masK are defined by rhe 
provision of wam^ike protrusions* of desired period 
formed toy etchijin the workpiece to a desired depth. 



Z5 



2D. A method acoording to Claim 23 ot- 9A, 
wherein the resist\ pattern, the protarusions and the 
vrorkpiece are etehek simultaneously toy which the shape 
baaed on the resist pattern and the protrusions is 
transferred such Lh^L a blazed shape of right triangle 
is defined on the workpiece. 



J 
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261 JL method aeeording to Claim 4, wbereln tlie 
sbap ofltlie vortical portion of th« diffractiv-e 
optin&l ilament Is daflned by use or the firot ma Ic 
p^^vidod by ombodding an etekinff mask in a wall-like 
groove having «i desired period, a«d wherein the shape 
of the SlaiiSt portion of the diff recti ve optieel element 
ie defined &y use of the second xoask comprising a resist 
p«il*Lern of desired shape being provided between the 
etching 



'"1 

27. Aim 



Imethod aeeerding to Claim 26, wherein a 
r\the first mask ie formed by etching tHe 



protrusion of 
workpiece to al desired depth to produce the wall -like 
groove of desired period and thereafter by embedding 

I 

the etching ni»»k in the groove. 



28 • A 44^^^ aeeerding to Claim 27 , Wherein the 

•I 

resist pattern afnd the workpiece are etched 

\ 

simultaneously tc^produce a slant portion of the blazed 
shape, having a r^ght angle shape, and wherein the 

etching mask ia dubsequently removed whereby a shape 

t 

basAd on the resiSf pattern and the etching mask is 

\ 

transferred, such that a blazed shape Of right angle 
shape is formed on Ithe workpiece . 



29 . A methed kccording to any one of Claims 23, 
24, 26 and 27, wherein the wall-like protrusion rtr the 
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e'bohi.nb mask bas a wxd-hh, xio'd g'zea-bez -bhaa 150 nm. 



30 \ A me'bliod. aocosding -bo Clai-m 28, wbeapoxA 

LXiam±xiuin^^LXm and a ^ar^^ fXXm Is formed on Uie 
sut>sl:rat:e leaving a trlan^lar blazed shape. 



n 10 



• — 33r-: X moXd Cor produotxbki olf a d±ff 

opt^xoaX eXemeni^, cliarackerxzed xn ^lia^ t^He 
manu£act:.iired xn aoooz^dance wx-bli a. me'bl 
xn any one o£ CXaxms 1-30 



xs 



as recx'ked 



s 

ru 
m 



32 . A dxf^s^-blve op'blaaX eXemeni: 
characterj,«^di.zi -tha't "blie dxff vacbxve opt^xcaX element 
xuf acbured d.n aoeordanee w±Ui a. iM'hliod as renx'bed 
xn any one o£ CXaxias 1 — 30^ 



20 



An opI^xcaX SY'^'^em chaxact^erxaeed by 
XncXudx^,^ a dx£f xrac-fexire op-bxcaX eXement as recxted xn 
CXaim 32 



I 

25 



34 . VAa ep'tloal incbrfuaon-b oharaoberxBed. by 
includxn? aA op-bxcal SYs-feam as soeibed la CladjB 33 , 

35. AnXexposux-e appazrabus chacsctex-xzed by 
xnaludxng- an op-bxcsal system as saeitied ±n Claim 33 . 



36 i A devxee mania fao-buxrazig meiiKod. 
cl&af ae^e^i.sed by pxochaoing a <ie5rxoe by uae of an 
exposiasre Vtppaara'biis as recited, xn ClaipSi 35 * 



37 . I A device clxa]ractier±zed by beia^ parodiiced 
In. accordance w±iili a. dev±ce manti£ac^ur±ii9 method as 
a^aoi'hed inlcXaim 36. 



